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Comparison of tooth development in wild type and PACAP-deficient mice 

Introduction: Tooth buds are derived from the ectoderm of the first branchial arch and the ectomesenchyme of the neural crest, therefore, their development shows similarities with the development of the nervous system. Pituitary adenylate cyclase activating polypeptide (PACAP) is a neuropeptide with widespread distribution. It has trophic and protective effects in the CNS and periphery and it plays a role in the development of the nervous system. PACAP-immunoreactive fibers have been found in the odontoblastic and subodontoblastic layers of the tooth pulp, but there is no data about the effect of endogenous PACAP on tooth development.
Methods: Earlier we found that the dentin layer of molar teeth in PACAP-deficient mice was significantly thinner, using morphometric measurements on native histological sections of 7-day-old mice. In our present study structural analysis of the dentin and the enamel of the developing teeth was performed by Thermo Scientific DXR Raman microscope in the same sections of the 7-day-old wild type and PACAP-deficient mice. In adults (2 months old mice) we have done morphometric measurements on the incisors with Sky Scan Micro CT.
Results: The Raman spectra of the enamel in the wild-type mice demonstrated a broader range of 1240/1270 ratio, which indicates a higher diversity in secondary structure of enamel proteins in contrast to PACAP-deficient mice. In the dentin of PACAP-deficient mice we found higher intracrystalline disordering in the hydroxyapatite molecular structure compared to wild-type mice. Narrowing of the pulp chamber in PACAP-deficient mice, observed with Micro CT, may refer to abnormality of dentin formation.
Conclusion: These observations suggest that PACAP plays a role in tooth development, in the dentin and enamel formation.
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